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Principal Investigator: Lipman Bers

Interim Scientific Report
Nonlinear Partial Differential Equations and Related

Problems of Pade Approximations
by D.V. Chudnovsky and G.V. Chudriovsky

I. During 1982 - 1983 the investi.crtos c .'-c d out

the program of their Research Proposal on the stLvry .f two and

three dimensional classical and quantum -:n(te ., :-' 1tiruous

physical systems. One of the main resul.s was Ehe ecriptior

of classes of two and three dimensional n;'triox Le y in-

tegrable systems in terms of universal rules of cc .p sition

of Backlund transformations and symmetry ci zu:u a'itinq

from infinite-dimensional Lie algebras E. J] , We men-

tion, among our achievements in this fravewry, +be Tooa":
a)The description of equivalent lattice and CoM+1AOQ*S* 4
dimensional multicomponent completely in.e9rab1Qy de (with
the representation of Backlund transfonrm+nwos uel. @1gebraic
generalizations of Christoffel's formula r; 1) %e aerdMiW-

tion of new completely integrable systets (e.g., Mafl-pZr*LcLB
systems) in the form of symmetry reductiOfS of hie eP-4ieziion
ones L1], [3]; c) The discovery of new saraeow of ynon-local
(time-dependent) conservation laws for cI4. $cw1 Comptately irte-

grable systems of Korteweg-de Vries and noniinear Se |
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type that have a complex algebra of commutation relations [1],

[3]. The "Painleve property" for classes of completely inte-

grable three dimensional systems was establsihed in [4] and

was applied to the determination of the pole dynamics of

meromorphic solutions.

II. The investigators achieved significant progress in

general theory of Pad5 approximations to solutions of differen-

tial equations and in the application of Pads approximations

to various problems of algebra and number theory [7]. The main

instrument used in the investigation is the application of
'I

methods of Backlund transformations from mathematical physics

and their geometric properties to the explicit construction of

Pade (rational) approximations to solutions of differential

equations, following the investigators' approach. The investiga-

tors also made significant progress in the improvement of the

measures of diophantine approximations and transcendence for

values of classical analytic functions [6],. [9], [10]. These

results imply sol'itions of many important diophantine problems:

a) The effective determination of integer solutions of diophan-

tine equations [51, [10]; b) The effectivization of the "Roth

2 + e "bound for the measure of irrationality of constants of

classical analysis, e.g., sin 1, cosh J2, J (1) etc. [6]. Our0
results give solutions to Lang's problems (1965 - 1971).

Of primary importanc:e to the convergence of Pads approxi-

mations is the authors' effective solution of Kolchin's problem

(1959) on the almost normality of Pde approximations to solu-

tions of arbitrary linear differential equations with rational

function coefficients. [8], [10]. This in an outstanding break-

/ through, that answers our aim from the Research Proposal, and it

- ---- I----mwn. - '- -
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implies important corollaries in number theory, algebra and

numerical analysis [i0].
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